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Efficiency for non-resonant decay B—D°nn®
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Comparison of resonant and NR signhal MC15 2M events
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Signal MC for D°p and D°nit® after full selection
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FOM optimization of cos®___ vs D°

FOM for Rho_cosHelicityAngle vs low DO momentum
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B+ — D°%(—Km)p current selection

Selection applied:

Mbc > 5.27
184<M,,<1.88
CSMVA > 0.98

E >0.04

photonO

E >0.04

photonl . .
DO . >0.2 will be revised

PID
DOmom >2.02
cosGmTo <0.8
0.125< Mno <0.145

|Mp -0.77| < 0.15
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D°p composition MC15 1 ab™
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Composition Nevents Fraction

Signal 36821 0.72

Continuum 283 0.006
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Total events 51119 1.0
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deltaE

Correlations AE vs cosG)p
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cosG)p in AE bins for signal
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cosG)p in AE bins for SCF and BBbar
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Signal events

True signal vs True signal + 4% D°nrt®
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True signal vs True signal + 2% and 4% D°nn® (fitted values)
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True signal vs True signal + different contributions of D°mrm®
added (fitted values)
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True signal vs True signal + 2% and 1% D% (fitted

values)
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True components wrt each bin
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Signal pure D°p MC15 fits of each bin
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Candidates per 0.01 GeV

SxF pure D°p MC15 fits of each bin

SxF fit for MC15,,1-ab- bin1

o280t =.0.068 +4-0.002 SKEALIOEMEAS, 1:;‘;:‘ e o008 SYF fitfor MC15, 1:_;3;: B ran SXEALIOMCASy LS sc';='o.14u-o.oz
E 100 mean_scf1 = -0.0606 +/- 0.003 3 nf m_ean_scﬂ=-0.0205¢/-0.005 g 35 mean_scf3 = -0.0002 +/- 0.008 g m-ean_sl:|4=‘04018+/-0.01
g nscf_bint = 1315 +/- 36 5 sof- + nscf_bin2 = 776 +/- 28 g E ngcl bind w 46K w22 2 abe nscf_bind = 291 +- 17
g i  wE s
- 3 r - 3
§ ® 8 sof 8 20f 3
40 20_ 18y
= 10
¢ i3 Bt o
855 o .05 0 505 OR] AE(Ge?/]S 85 ox] = - 505 B ‘A'E('G;?/) ,8_1:5’ L A - IA‘E(‘G;?/]S 875 B8] .05 0 505 51 ‘AIE(IG;\O/IS
i o pUTT i IR - pUTT ] r.f
bbb B bord st 0 g o el E b Lot
B e s o TTTias aarTea e on I LT T L e e T o i
i {H# i’ R P RR Es e TR IR T LR L ¥ P ‘}}H ¥ 2 t H Y
SxF fit for MC15,, 1-ab- bing
SXF fit for MC15,1-ab bin5 SXF fit for MC15, 1-ab" bing. SXF fit for MC15, 1-ab" binZ __— 9801 =0.107 0008
o_scf= 0.11 +/-0.02 o_scf = 0.12 +/- 0.02 o_scf = 0.090 +/- 0.004 8 C mean_scf8 = -0.0120 +/- 0.003
18- mean_scf5 = -0.041 +/- 0.01 3 2F mean_scf6 = -0.014 +/- 0.01 3 e[ mean_scf7 = -0.0109 +/- 0.004 = 14 + + nscf_bing = 2721 +/- 52
16F nscl_bins = 181 +/- 13 5 aF nscl_binG = 261 +/- 16 = E nscf_bin? = 957 +/- 31 (f.:, o +
E ‘221 E ‘221 s H 120
£ 1k - 8§
8 8 sof—
30
8 k 60
20 £
o Ty
: 1°; + zof—
E L i R | | | | F el b Lo Lo Loy
~8‘|5 0.1 0.05 0 0.05 0.1 ‘\E(Ge\ol"s E15 0.1 0.05 0 0.05 ‘\E(Ge\o/" 7815 0.1 0.05 0 0.05 01 AE(Ge?]’]s
, e PocPlat of “AE |Gel & ReclPlel -2 i A RocPlai of A€ |Gely
B RTINS PRI S 2E g Tyt
' Loadpoadp il tdeddd o1l : §o g }
_°3 R 5 £ N ; N OV SRS o SO WA 5. 4 SO Y ) ettty Ty T BT r Ty 1 oE- i} % R, G it 5, 6 RN 44 % ]
ém HEpETHs PR B




Candidates per 0.01 GeV
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Candidates per 0.01 GeV

BB-bar pure D°p MC15 fits of each bin
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Candidates per 0.01 GeV
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Candidates per 0.01 GeV

Fit result D°p MCa15 fits for 2 bin (all components)
Fit for MC15, 1ab bin2 S O e |

NbB:m = 444 +/- 43 - g 120 pullSigma = 0.991 + 0.022
C Mot = 708 500 Composition o g r
B Nsig = 4669 +/- 97 s+
500 — bln2 = 100f
n Signal 0.8 g [
C Hoap
400 [— L
C SxF 04 ol
300 i
C an
i BB-bar 11 Z
200 C
- 20
100 oS =2 1 o 1 2z 3
- nEig_bin2 Pull
OISO P TSELLLL LI TEEEECTUTURP PG XY ot A RooPlot of "nbbbar bin2 Pull® A RooPlot of "nscf bin2 Pull'
855 S e 1, S 0.15 = e =Sk 0.0 s pullMean = 0.015 + 0.030
2 B T : " AE (GeV) 3 pullSigma = 0.976 + 0.022 g r pullSigma = 0.860 + 0.021
g 120
Pul(s) 1 Ee ' -
3 s S
2 P a
1 5 g
0 e .

Hotttptinti “*w%

2 2
nbbbar_bing Pull nsct_bin2 Pull



Candidates per 0.01 GeV

Fit result D°p MC1s5 fits for 3 bin (all components)
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Candidates per 0.01 GeV

Fit result D°p MC15 fits for 4 bin (all components)
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Fit result D°p MC15 fits for 5 bin (all components)
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Candidates per 0.01 GeV
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Candidates per 0.01 GeV
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Fit result D°p MCa15 fits for 7 bin (all components)
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Fit result D°p MC15 fits for 8 bin (all components)
Fit for MC15, 1ab bing A RooPlat o e o |
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Comparison of signal Yields when fitted only signal
MC vs full MC sample
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n° selection optimised with photonMVA weights

E_forward > 60 MeV 18000
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D°p composition MC15 . 1 ab™ with t° selection

2000—
1800 / Z?gsgf"e”ts Composition Nevents Fraction
1600:— ;or';tinuum
= X ,
400E BB-bar-bkg Signal 42815 0.75
1200/ Continuum 347 0.006
1000—
aoof— SxF 6854 0.12
e BB-bar bkg 7421 0.13
400—
2oo;— Total events 57536 1.0

Py 1T
AE (GeV)
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Update after n° selection applied
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True components wrt each bin MC15 after n° selection

cos® 0

Bin 1 <-0.916

Bin2 | -0.916 +-0.837

Bin3 | -0.837 +-0.751

Bin4 | -0.751+-0.64

Bin5 | -0.64+-0.472

Bin6 @ -0.472 +0.368

Bin 7 0.368 + 0.63

Bin 8 0.63+0.8




Fit result D°p MC15 fits for 1 bin (all components)

Fit for MC15, 1ata_bm.1m+, x5

8B, ~
§ 700~ Nscf = 1012 +/- 140
b C N5|g = 5658 +/- 145
S 600
g F
- C
2 500
5 C
| E
2 C
3 400
Q -
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200 /8
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87 0.1 -0.05 0 0.05 0.1 EG(\)’JS
AE (GeV)
Pul(s)
3
2 t
[ RTIRETRRNR ST IREY 1L PINDO IR Y
-2 %
-3

PARAMETER CORRELATION COEFFICIENTS
NO. GLOBAL 1 2 3
1 0.22464 1.000 0.200 -0.102

2 0.81903 0.200 1.000 -0.810
3 0.81282 -0.102 -0.810 1.000

Ewvents /| 0.259584 )

g
Composition o §
Signal 2.3 g
SxF -3.9
BB-bar 5.5

A RooPlot of "

pullMean = 0.263 & 0.028
pullSigma = 0.802 + 0.021

2
ract_bind Pl

A RooPlot of nsiq_blm_Eull_
pullMean = -0.1514 + 0.031

pullSigma = 0.950 + 0.022

2 3
raig_bind Pull

A RooPlot of "n

! Ll
pullMean = -0.3858 + 0.022
pullSigma = 0.673 + 0.015

T
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Candidates per 0.01 GeV

Fit result D°p MCa15 fits for 2 bin (all components)

Fit for MC15,, 1 b hin2

Nbb,, , = 568 +/- 49

.
5 S
[, .
.t
»*

Nscfbh = 970 +/- B5

Nsig = 5283 +/- 102
bin2

Composition o

Signal 0.3
SxF 0.6
BB-bar -0.3

PARAMETER CORRELATION COEFFICIENTS
NO. GLOBAL 1 2 3
1 0.47784 1.000 0.352 0.076

2 0.67703 0.352 1.000 -0.550
3 0.62081 0.076 -0.550 1.000
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Candidates per 0.01 GeV

LL 1. “I.:‘-I“I.i'f.ir‘!l'.l“"-.”.I.'." P PP I e st
.15 -0.1 -0.05 [i] 0.05 01 0.15

Fit result D°p MC15 fits for 3 bin (all components)

Fit for MC15, 1 b hin3

Nbb,, , = 572 +/- 50

I‘«Isc:fwl s = 573 +/- 57

Nsig = 5377 +/-93
bind

I|IIII|lIII|IIII|IIII|II

e
‘‘‘‘‘‘‘
re 5

AE (GeV)

Composition o

Signal 0.3
SxF -0.1
BB-bar -0.4

PARAMETER CORRELATION COEFFICIENTS
NO. GLOBAL 11 2
1 0.45721

2 0.51801
3 0.52503

1.000 0.247 0.265
0.247 1.000 -0.374
0.265 -0.374 1.000
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Candidates per 0.01 GeV

Fit result D°p MC15 fits for 4 bin (all components)

Fit for MC15,, 1ab- 1 hind

NbF;N_ 560 +/- 49 -

800 Nscf, , = 309 +/- 57 Composition o

E Nsig = 5368 +/- 88

- bind
500 — Signal 0.2
400 SxF -0.1
300 — BB-bar -0.3
200
100 f—

81751 ‘f"+ T e e LV T TTYPTI T TL T O

L t‘ M d i Ol
0.1 -0.05 0 0.05 0.1 0.15

. AN PARAMETER CORRELATION COEFFICIENTS
4 i ‘ NO. GLOBAL 1 2 3
: { 1 ©.53963 1.000 -0.439 0.143
B i;* 3 i%{Q%%m*;;i¥§%§$ii"&" 2 0.60133 -0.439 1.000 0.344
iE ¢ 3 0.47468 ©0.143 0.344 1.000
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Candidates per 0.01 GeV

Fit result D°p MC15 fits for 5 bin (all components)

Fit for MC15, 1ab-Lbin5
i [ 'Nbb,,_= 504 +/-49
C Nact,,, = 267 +/-85 Composition o

600 Nsig = 5349 +/- 97
soof Signal -0.2
4003 SxF 0.7
soof BB-bar -0.8
zoof
100 |- 3

—B ;:é;-.-r-n‘;l;_'s '1'?"!"5“7_615;'1'” "l"'{; L IE]) !!*‘-L-D-Jégvn‘-s‘- _ . s

' ' ' T AE (GeV) PARAMETER CORRELATION COEFFICIENTS

o - NO. GLOBAL 1 2 3

é% H } H #{ HH} 1 0.62351 1.000 ©.568 -0.103
_‘:E_ ﬁ { H¥ T 'H{H 2 0.75747 0.568 1.000 -0.557
2f- + '} %% 3 0.61414 -0.103 -0.557 1.000
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Candidates per 0.01 GeV

Fit result D°p MC15 fits for 6 bin (all components)

Fit for MC15, 1ab-"bin6
i = 1200 +/- 58

F Nscf,,, = 320 +/- 56 Composition o
700 ;— Nsig = 5379 +/- 88
800 Signal 0.3
sooi— SxF 1.6
4005—
£ BB-bar -1.9
300:—
200:—
= 3
100 “
~E1;5 .... X Ry 0 R Ik 1
SE(GaY) PARAMETER CORRELATION COEFFICIENTS
3 { P""+ % NO. GLOBAL 1 2 3
A 1 ©0.50695 1.000 -0.398 -0.177
; ﬂ“‘h“}a}ﬂﬂ‘}#“;# 2 0.55247 -0.398 1.000 -0.307
> t I 3 0.44724 —0.177 —0.307 1.000




Fit result D°p MC15 fits for 7 bin (all components)

Fit for MC15,, 1ab- binZ

Nbb,,, = 1187 +/- 67
> B Nscf _ = 868 +/- 79
S 000 |— bin?
= L Nsig = 5331 +/- 87
] bin?
L=] -
T C
=%
@ B800|—
@ C
o
o -
=
g C
& B00|—
400—
200 —
B T ,
hanusnsyasprqsntdszsye s iphaamannn e pa s fra 2 n et ans o PO
B35 = 5.5 ) 0.05 0.1 01
AE (GeV)
Pul(s)
3
2 t
: i } t14 L}} 14 ¢
SETHTTTE ESFRSEAY
-2 %
-3 )

Composition o

Signal -0.4
SxF 0.8
BB-bar -0.5

PARAMETER CORRELATION COEFFICIENTS
NO. GLOBAL 1 2 3
1.000 -0.602 -0.013
-0.602 1.000 -0.320
-0.013 -0.320 1.000

1 0.63995
2 0.68558
3 0.41129
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Fit result D°p MC15 fits for 8 bin (all components)

Fit for MC15, 1abr

1 hing

Nbb,, , = 2265 +/- 119
Nscf, .= 2187 +/- 141

l‘lsigml“a = 5433 +/- 94
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--------------------
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'thqf‘ﬁlllllllllil“l
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il ELT e ops it ol e

Composition o

Signal 0.4
SxF -0.4
BB-bar 0.1

PARAMETER CORRELATION COEFFICIENTS
NO. GLOBAL 1 2 3
1 079929 1.000 -0.781 0.110

2 ©0.82379 -0.781 1.000 -0.348
3 0.43287 0.110 -0.348 1.000
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Comparison of signal Yields when fitted only signal
MC vs full MC sample with n° selection applied
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signal Yields in first 2 bins disagree with the result
for signal only fit (left) 41



Comparison of signal Yields when fitted full MC
sample with t° selection applied + 3% D°nmt®
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Comparison of signal Yields when fitted full MC
sample with t° selection applied + 2% D°nmt®
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Comparison of signal Yields when fitted full MC
sample with t° selection applied *+ 1.5% D°nmt®
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Comparison of signal Yields when fitted full MC

sample with t° selection applied + 1% D°nin®

6200_— ¥ 1 ndf 5333/7 ¥2 { ndf 8.627!7
60005_ p0 5378 + 33.92 i et
saoof

5600

5400_

5200}

5000F STV RN SRV DN WU SR
4800[ o D% MG fitted full sample [~~~
4600 , T O ™S

—8— Dp+1%D nn’ z : 5 g g z

R T R R R v '0!6';0;8130

8 bins

6200

6000

5800

5400

5200}

50001

4800

4600

4400

5600 —

C]%/ndi  0.7107/5
| p0 5372 + 37.13

/ ndt 455875

5442 + 37.41

—=— D MC fitted full sample |
—a— D% + 1% Drn® : : ; ; ; :
i 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 |
08 -06 -04 -02 0 0.2 0.6 0.8
cos®_,

6 bins

45



D°p composition MC15 . 1 ab™ with tighter cuts n°

selection

PhotonOMVA > 0.6
Photon1MVA > 0.6
|Mrr0 -0.135|<0.01

Composition | Nevents Fraction
Signal 42815 0.75
Continuum 347 0.006
SxF 6854 0.12
BB-bar bkg 7421 0.13
Total events 57536 1.0
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D°p composition MC15 1 ab™ with tighter

Mm° selection
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Composition Nevents Fraction
Signal 37063 0.76
Continuum 272 0.006
SxF 5049 0.10
BB-bar bkg 6131 0.13
Total events 48515 1.0
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Backup
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n° energie for D°(—Knn°mn vs D
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n° momentum in bins of cos@p
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Candidates per 0.01 GeV

Fitting parameters

BB background for MG+4-—760f-!

SCF for MC14, 700fb— z - betg = -1 .stu
s —— o E ke
= :::::j :‘zs‘zf‘::?ooos & Wb nsct = 3528 +/- 59 1 " p1=-0.26 +- 0.2
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Fit result

Fit for MC14,, 700fb™
?33500 * MC
5 — Fit result
g 000 00000 % e Signal
- - R - BBbar background
% 2500 -----
A"
g
8 2000

. .
e .
.....

0.15

.2
AE (GeV)

Composition Nevents Nfitted o

Signal 23586 23545 * 233 0.2
Continuum 155 -/~

SCF 3526 3852 + 406 0.8
BB-bar bkg 3816 3530 + 270 11
Total events 30028 30927
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